-a fact emphasised in the recent IPCC report which also placed an unprece-9 dented emphasis explicitly on Bio-energy with carbon capture and storage
10
(BECCS) [3] .
11
BECCS or BioCCS as a concept can be achieved via multiple applica-12 tions, i.e. through power generation (Biopower), biofuels production, hy-13 drogen plants, bio-synthetic natural gas, heating, and industrial processes
14
(steel, cement and paper) [4, 5, 6, 7, 8] . • capital and operating costs (CAPEX and OPEX);
9
• Levelised costs of electricity (LCOE), costs of CO 2 captured and avoided;
10
• Flexibility and load-following capabilities;
11
• Technology Readiness Level (TRL) progressions;
12
• Feedstock characteristics;
13
• Gaps in the current understanding, resulting technical and commercial 14 risks and corresponding potential mitigation strategies;
15
• UK development prospects; and
16
• Intellectual property and UK deployment potentials.
17
Bearing in mind the challenges arising from the lack of Biopower CCS Furthermore, to help ensure that the overall economic parameters could operating costs were assumed to be 5% of the total installed CAPEX (based 7 on 4% labour and maintenance and 1% for insurance). Most importantly, all 8 costs are presented as "Nth-of-a-kind" (as if the technology were already at 9 TRL 9), and not prototype costs (e.g. current lower TRLs).
10
A schematic of the approach used within the TESBiC project is presented 11 in Figure 2 . As a consequence of the landscape review and screening, the following 6 eight technology combinations were selected for further more detailed anal- 
23
The eight technology combinations represented a wide range of current
24
TRLs i.e. from TRL4 (bench-scale test rig) to TRL6-7 (demonstration). As plant performance and cost are known to be highly sensitive to plant 7 scale, fast-response meta models were formulated on the basis of the base CAPEX, OPEX, etc.) at a number of operating points, termed as base cases.
22
The base case models were then used to populate data for the formulation of the form, as given in Equation (1):
where the output vector y m is related to an input vector x n through calibrate the meta models via the coefficient matrix A mn to base case eval- sphere, and uniquely involves the generation of electricity at the same time.
9
This would appear to make this approach to power generation very attractive 10 given that many industrialised countries have stringent targets for the reduc- Bio amine and bio oxy technologies were the least efficient options, whereas 
12
The LCOE was calculated using a discounted cost of capital (at 10% will be fixed, but the LCOE will fall as the annual electricity output rises In order to evaluate the cost of CO 2 avoided, the comparator technology 6 was chosen to be an unabated coal power plant (from the relevant decade) 7 for the benchmarking exercise. The cost, efficiency and emissions data for rier, the attrition rates at large scales and achieving higher gas conversion 6 efficiency were highlighted. These factors were classified as having 'high un- 'medium uncertainty'.
10
An outline development roadmap for each of the technologies were also 11 prepared as part of the TESBiC study. In the case of the more developed
12
Biopower CCS technologies, the route to further development after demon- 
